We report a 19-year-old woman who was diagnosed as polycystic ovary. Hypothyroidism with a markedly elevated TSHlevel and an enlarged pituitary gland on MRI were noted. The 123I uptake was decreased to 6.5%. After treatment with thyroid hormone, regression of the enlarged pituitary and the ovarian cysts was observed. In the present case, hypothyroidism was considered to have caused a reversible enlargement of the pituitary gland and concomitant polycystic ovary. Weconcluded that the polycystic ovary might have resulted from the effects of an excessive amount of TSHon immature ovaries. (Internal Medicine 40: 751-755, 2001) 
Introduction
In 1935, Stein and Leventhal (1) reported polycystic ovary syndrome (PCOS) manifested by bilateral ovarian polycystic enlargement, amenorrhea, infertility, hirsutism, and obesity. The syndrome occurs in about 2%of womenof childbearing age (2) . Recently, attention has focused on a high rate of complication by insulin resistance (3) . The diagnostic criteria of PCOS at the Reproductive Endocrine Committee of the Japan Society of Obstetrics and Gynecology list the following as essential requirements: 1) irregular menstruation, 2) high level of basal LH secretion, and 3) ultrasonographic demonstration of multiple cystic changes of ovary (4) . On the other hand, it has been reported that high circulating TSHlevel associated with hypothyroidism causes ovarian enlargement with cyst formation, which presents PCOS-like features (5) (6) (7) (8) (9) . Here, we report 4 case of hypothyroidism complicated by polycystic ovary and pituitary enlargement with hypothyroidism, which is a commonthyroid disease amongadult females.
Case Report
A 19-year-old womancomplained irregular menstruation and weight gain. She began to notice weight gain at the age of 14 and had menarche at 15 followed by amenorrhea for a year and subsequent hypermenorrhea. In February 1997, with irregular menstruation and malaise, she consulted a gynecologist, and was noted anemia, hyperprolactinemia and polycystic ovary. She was administered a luteinizing hormone. However, head MRIdemonstrated an enlarged pituitary gland, and the laboratory data revealed hypothyroidism. She was referred to our hospital. On physical examination, she was 147.7 cm high, weighing 61 kg, presenting central obesity with a waist-hip ratio of 1.03 and 35.7% body fat. Her temperature was 36.4°C, the pulse rate 78/min, and the blood pressure 86/62 mmHg.The bulbar conjunctivae appeared anemic. Her skin exhibited no pigmentation. The thyroid gland was not palpable. Non-pitting edema was observed in the lower limbs. Neurologically, the knee jerks werenot exaggerated. Laboratory data on admission showed anemia ( Table 1 ). The liver function tests were unremarkable except for a slight elevation of Ch-E. The endocrinological findings at the first examination showed an unusually high level of TSH, low levels of F-T3 and F-T4, and a slight rise in the titer of anti-TPO antibodies ( Table 1 ). As shown in Table 2 , the diurnal variations of ACTHand cortisol were normal. TRHstimulation test without administration of thyroid hormone elicited excess TSHand PRL responses but no F-T3 response. LH-RHtest showed normal LH and FSH responses and, at 75 g-GTT, an excess insulin response. Ultrasonography of the thyroid revealed slight atrophy. The 123I uptake was decreased to 6.5%. Figure 1 shows the clinical course of the patient. As a result of administration of thyroid hormone for about a month before admission, TSH, F-T3, and PRLbecame close to normal level, Figure 1 . TSH, PRL and F-T3 before and after treatment. and the patient lost 3 kg in weight. After the administration of thyroid hormone had been discontinued for further examination, PRLbegan to increase again, and F-T3 began to decrease again but TSHdid not reveal remarkable change. Head MRI demonstrated a regression of the enlarged pituitary gland after treatment with thyroid hormone (Fig. 2 ). An ultrasonographic examination of the abdomenshowedthe right ovary to be enlarged to 9x5 cm, with multiple anovulated follicles forming cysts. The size of the ovary decreased to 8x2 cm, with fewer cysts after the treatment (Fig. 3 ).
Discussion
The present case had no genetic basis of thyroid disease. The physical findings were unremarkable except for obesity, with normal intelligence. Atrophic thyroid was revealed by ultrasonographic examination. Primary hypothyroidism was diagnosed on the basis of the findings of low F-T3 and F-T4 values, an unusually high TSHvalue, and no F-T3 response to TRHstimulation. The congenital causes of the hypothyroidism were excluded in the absence of intellectual disturbance or growth impairment. The decreased iodine uptake and the atrophic thyroid gland led us to consider the thyroid gland to be in a hypoplastic state, and to suspect the condition to be prepuberty-onset atrophic autoimmune thyroiditis (AAT) ( 1 0), which is thought to be frequently negative for antibody against the TSH receptor. It is considered that under stimulation through a negative feedback of hypothyroidism, the pituitary gland undergoes compensatory hyperplasia and causes hyperprolactinemia ( 1 1 ). The detection rate for pituitary enlargement has increased because of the advances in diagnostic imaging such as MRI (12) . In the present case, compensatory hyperplasia was diagnosed on the basis of head MRIdemonstrating regression of the pitu-itary enlargement after administration of thyroid hormone ( 1 2). In PCOS,polycystic changes due to anovulation have been considered to cause increased LHsecretion, which leads to excess androgen secretion and subsequent masculinization.
However, the pathogenesis remains unclear. Recently, it has been speculated that, in typical PCOS,insulin stimulates the theca follicle to enhance androgen production, which results in obesity, insulin resistance and hyperinsulinemia (3) . In the present case, however, despite the presence of insulin resistance, the androgen level was normal. Therefore, we diagnosed this patient as polycystic ovary and not as PCOS.
In the first report of a multicystic ovary associated with hypothyroidism (12) , it was reported the ovary became enlarged and polycystic in hypothyroidism with precocious puberty ( 1 3- 16) . After that report, van Wycket al postulated that a feedback effect on the pituitary accelerated the secretion of various pituitary hormones ( 13) . Later, TRHwas reported to increase FSHand PRL (16) (17) (18) . It was reported that this TRHincrease was the etiologic factor in the so-called "feedback" mechanism, and the condition came to be called "overlap syndrome" ( 16) . However, the hypothyroidism reported here appears to differ from overlap syndrome in that neither LHnor FSH was increased; rather, the decrease of TSHwith improvement of the ovarian cysts after administration of thyroid hormonesuggests a close involvement of TSHfor the pathogenesis. After Rotmensch and Scommegna (5) reported a case of spontaneous ovarian hyperstimulation associated with hypothyroidism, similar cases have been reported (6-9). TSHand FSH have the same oc-subunit. However, although TSHbinds to FSHreceptor, it fails to exhibit physiological activity (20) . On the other hand, it has been speculated from the results of animal experiments, that excess amountsof TSHact on a premature ovary (hormonal imprinting) causing amplification of FSHaction on FSH receptor (21) . TSHitself is speculated to participate in cyst formation (22) . Most of the previous reported cases including the present case involved relatively young females. As a result of the effects of excess TSHon an immatureovary, even a normal amount of FSHmight cause enlargement of the ovary with cyst formation. Thus, TSHmight be related to the pathogenesis of polycystic ovary. It is thought that amenorrhea in hypothyroidism occurrs due to hyperprolactinemia because of the disorder of the estrogen' positive feedback on LH, and because of the suppression of LHand FSH (23) . However, the present case had hypermenorrhea after amenorrhea. Wespeculated that the endometrium,which was enlarged due to an excess of TSH with amplification of FSHaction, and released by low LH, so that dysfunctional uterine bleeding was caused.
In patients of childbearing age with hypothyroidism without remarkable growth impairment as in the present case, it is necessary to keep in mind that the condition can be accompanied by polycystic ovary, leading to the possible infertility. Conversely, when polycystic ovary is found in a young female, it is possible that hypothyroidism is present, which is medically treatable without surgical intervention.
